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| ntroduction

The augnented fish health monitoring project is funded by the Bonneville Power
Administration (BPA) with the mandate to collect fish health data on
anadromous fish stocks of the BPA Colunbia River Basin in a standardized
manner. The project began in 1986 and the data reported here was collected in
the fourth year. This segnent of the project was carried out by the

Washi ngton Departnent of Wldlife and summarizes fish health findings at
anadronous gane fish hatcheries in Washington State operated by the BPA

Information gathered to date has provided inpetus to alter facility design and
managenent practices for inproved fish health through prevention. Treat nent
efficacy can be better assessed due to the nonthly nonitoring of fish stocks
and insight is being gained into disease prevention and control. The ultimte
goal, of course, is to inprove fish health for better survival in the wld.
Tagged returns at index hatcheries within this project area will provide some

i ndication of the inmpact of inproving fish health on providing greater adult
returns as well as an inproved product for the fishery.

Description of Study Area

This project was designed to collect and sumrarize anadronmpus fish health
related data from Washi ngton Department of Wldlife facilities in the Col unbia
Ri ver drainage. Washington Departnent of Wldlife rears winter run steel head
summer run steel head, and sea run cutthroat trout in these facilities though
not all three species and/or all strains are raised at every facility.

Location of the facilities and rearing prograns are indicated on Figure 1 and
Table 1.
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Table 1. WDW Col unbia River Drainage Anadronous Fish Rearing Prograns

Installation

Dr ai nage

Annual  Program
Transfers to

Beaver Ck. Hatchery

Coweenan SH Pond
Coweeman CT Pond
Al der Creek Pond
South Toutle Trap

Cow itz Hatchery

Gobar Pond

Merwi n Net Pens

Vancouver Hatchery

Skamani a Hatchery

Yaki ma Hat chery

Nel son Springs Raceway

El ochoman

Coweeman
Coweenan
N. Fork Toutle
S. Fork Toutle

CowWitz

Kal ama

Lew s

L. Col unmbi a

Washougal

Yaki ma

Naches

Vi

Wnter SH Smolts.
Wnter SH Pre-smolts
for Coweenan and Cobar.
Summer SH Smol ts.
Searun CT Snol ts.
Searun CT Pre-smolts
for Coweenan and
Skamani a.
Two Broodst ocks.

Wnter SH Snolts.
Searun CT Sonot s.
Summer SH Snol ts.
Wnter SH Parr,

Wnter SH Snolts.
Summer SH Smol ts.
Searun CT Snol ts.
Three Broodst ocks.

Wnter SH Snolts.
Sunmer SH Snol ts.

Sunmer SH Snol ts.

Sunmmer SH Smol ts.
Summer SH Fi ngerlings
for Skamani a.

Wnter SH Fingerlings
f or Skamani a.

Wnter SH Snolts.

Sumrer SH Snolts

Sumer SH Pre-snolts for
Al der Ck., Gobar and
Mer wi n.

Three Broodst ocks.

Sunmer SH Snol ts.
One Broodst ock.

Sunmer SH Snol ts.



Table 1 (Continued). WDW Colunbia River Drainage Anadronous

Fish Rearing Prograns

Annual

Pr ogram

Transfers to

Installation Dr ai nage
Naches Hat chery Naches
Ri ngol d Pond Upper Col unbi a

Col unbi a Basin Hatchery Crab Creek

Turtle Rock Pond Upper Col unbi a
Chel an Hat chery Upper Col unbi a
Wl ls Hatchery Upper Col unbi a
Lyons Ferry Hatchery Lower Snake
Cot t onwood Pond G and Ronde
Curl Lake Tucannon

Dayt on Pond Touchet

SH = Steel head

CT = Cutthroat

Vii

Sumer SH Fingerlings for
Nel son Spri ng.

Summer SH Snol t s.

Surrer SH Fi ngerlings
for Ringold Pond.

Sunmmer

Sunmmer

Surmmer SH Fi ngerlings

SH Snol ts.

SH Snol ts.

for Turtle Rock.
One Broodst ock.

Sunmer

SH Smol ts.

One Broodst ock.

Sunmer
Sunmer

for Cottonwood, Curl

SH Snol ts.
SH Pre-snolts.

Dayt on Ponds.

Sunmmer

Sunmmer

Sunmmer

SH Smol ts.
SH Snol ts.

SH Snol ts.

and



Mat erial s and Met hods

Mat eri al s and nethods were described in Augnented Fish Health Mnitoring for

Washi ngt on Departnent of WlIdlife; 1986. Annual Report (Gearheard et al,
1987).

Results and Di scussi on

Obj ective 1.0 Conplete Start-up Phase.

Task 1.1 Acquire Conpetent Staff.

The project staff remained the sanme as reported for 1988.

Current project staff are:

Proj ect Leader: John Kerwin
Fi sh Pat hol ogi sts: Steve Roberts
Leni Qran

Fi sh Biol ogists: Bruce Bol ding

(bjective 2.0 Serve on technical steering conmittee.

Task 2.1 Technical Steering Conmittee.

Two meetings of the Project Technical Steering committee were

held. The first nmeeting was held at the Best Western Twin in Falls,

I daho on Cctober 17-18, 1989 and attended by John Kerw n, Leni Oman,
and Steve Roberts. The second neeting was held at the East bank

Hat chery in Wnatchee, Washington on April 25-26, 1990. John Kerwin
and Steve Roberts represented WOW at this neeting. Current project
progress, |HN\V vaccine trials, Renibacterium sal noni narum assay
methods, and interpretation and nodification of project tasks were
di scussed at all meetings.




Task 2.2 Technol ogy transfer.

WDW has distributed the 1988 Annual Report to appropriate personne
within the Agency and to the Washington State Library. BPA
distributed the publication to other interested parties.

Significant findings are also reported in the WDWfish hatchery
newsl etter, The Leaky Boot, which is distributed within the agency
as well as to the editors of the Anal Fin, the US. Fish and
Wldlife Service Hatchery newsletter

Task 2.3 Facility inpedinents.

This task was detailed in the 1987 Annual Report (Gearheard et al
1987).

Task 3.1 Organosomatic Analysis at “Index” Hatcheries.

The organosonatic analysis, based on Goede's nethod (Ron Goede,

1988), is designed to quantify departures froma physically “nornal”
condition in a population of fish. It is not a diagnostic tool, but
useful as an indicator of trends in fish condition. The analysis in
this study was perfornmed at or close to the snolt stage in

conjunction with preliberation exans at “Index” hatcheries (Table
2.).

The overall condition of the snolts at Wells Hatchery was better in
all categories than the smolts at the Cowitz Hatchery. This
determ nation was based on the percent of fish that were closer to
normal on the organosomatic index. The fish at Wlls were |onger,
heavier, with a better condition factor and a hi gher average

hematocrit |evel. In addition, the Wells fish had a greater pyloric
fat level, which is desirable at the snolt stage, and all the
internal organs were considered normal. In contrast, the fish at

Cowl itz had varying degrees of abnormality, such as enlarged

spl eens, hind guts and kidneys, or pale kidneys and gills. The less
desirable condition of the fish at the Cowitz hatchery was directly
attributed to the nunbers of the protozoan parasite Ceratonyxa
Shasta in the intestinal tract of the fish. The pathol ogical signs
listed above are classic for C_ Shasta infections. The parasite was
found in all production lots at Cowitz and has been inplicated as
the causative agent in the loss of up to 80% of some production |ots

there. Tables 3 and 4 list the conparative data for all stocks
examned with the organosonatic index.




A conparison of the 1989 data with that of the previous three years
shows al nost no change in the Wlls sumer steel head. The size and
condition of the fish are alnost identical. The four stocks of fish
exam ned at the Cowlitz, however, display different values froml ast
year in all measured categories. The size variation my be
attributed to the different time of examination of the fish fromthe
previous year (though sanples were gathered within four weeks of the
previ ous year); or, the severity of Ceratonyxosis this year may have
caused stunting due to the poor appetite in affected fish. In
addition, the index values for internal organs varied froml ast

year; this may also be attributed to Ceratonyxosis in the fish

during all three years of the project.

The organosomati c index was hel pful in documenting the chronic
problem of C. Shasta at Cow itz and continued use of this eval uation
will help document effects of an ozone treatnment facility to be
installed by Tacoma City Light for control of Ceratonyxosis.

Task 3.2 Test for Specific Pathogens

Viral Pathogens

Standard techni ques were enployed to assay all sanples taken for the
project (Cearheard et al., 1987). Assays for replicating vira
agents, specifically infectious hematopoietic necrosis virus vira
henorrhagi c septicema virus (IHNV) and infectious pancreatic
necrosis virus (IPNV), were carried out under an interagency
subcontract with the Washi ngton Department of Fisheries (VDF)
virology lab. Assays revealed that nine stocks of steel head
broodfish at four hatcheries had detectable levels of IHNV (Table 5)
though no nortality was attributed to virema in these returning

adul ts. I nfectious pancreatic necrosis virus was not detected in
broodfish at the Wells Hatchery during 1989. This follows two years
of positive results in Wlls sumrer steel head stocks. Assays for
erythrocytic inclusion body syndrone virus (EIBSV) were carried out
by WDWstaff. A 5% incidence of the virus was detected in sunmer
steel head broodfish at Wells. Assays of all other stocks were
negative for the virus (Table 5).

Cell culture assays on 1989 snmolt sanples were negative for
replicating viral agents (Table 6). Beaver Creek searun cutthroat
smolts had a 3% incidence of EIBS (Table 6). Viral nonitoring of

the 1990 snolt releases revealed IHNV present in four stocks of fish
at two hatcheries and EIBS present in five stocks of fish at five
hatcheries (Table 7). At the Skanania Hatchery, snolts devel oped
clinical signs of IHN and an increase in nortality was attributed to
virema. Fish losses are reported under Task 6.1.3. and Table 15.

Juvenile fish at Lyons Ferry and Skamani a Hatcheries experienced
I HN epi zootics during June and July, 1989. Details are reported
under Task 6.1.3 and Table 15.



Bact eri al Pat hogens

Assays for Reni bacterium sal noni narum the causative agent of
bacterial kidney disease (BKD) were conducted and t he BPA guidelines
for determ nation of positive sanples were utilized. One positive
broodst ock was found at each of two hatcheries (Figure 2 and Table
8). Both stocks had a preval ence of two percent. Assays for the
bacterium on 1989 samples, gathered during the preliberation exam
were lightly positive in two stocks of fish at two hatcheries (Table
9). Searun cutthroat from Coweenan Pond and sumrer steel head from
Wl |ls Hatchery each had a two percent incidence of R sal noninarum
Assays performed on searun cutthroat sanples taken during mdterm
monitoring fromCowitz, Skamania, and Beaver Creek Hatcheries were
free of the bacterium (Table 10).

Parasitic Pathogens

Al sanples for Myxobolus cerebralis processed were negative for the
parasite (Table 11). Ceratonyxa Shasta continues to cause
significant losses in production lots at the Cowitz hatchery, our
only site which is plagued by the parasite. An ozone water
treatment plant is being installed to attenpt to control the

cerat onmyxosi s. The system will be on line in June 1991. The
causative agent of proliferative kidney disease (PKX) was not

detected during routine necropsy and clinical signs of the disease
were not observed.

A sanpling plan was conpleted in the 1986 annual report (Cearheard
et al, 1987). WDWis awaiting the selection of a water testing

(bj ective 4.0 Mnitoring Hatchery Water Supplies.
Task 4.1 Sanple Hatchery Water Supplies.

| aboratory by BPA
Task 4.3

Moni toring Fl ow and Loadi ng Densities.

Fl ow | oadi ng index and density |oading index data were collected for
all WDW Col unbi a River anadronous fish hatcheries. The data was
collected and entered into a Lotus |-2-3 worksheet for flow and
density index calculation for each pond of fish within each ot of
fish. The data has been summarized for the 1988 broodyear and is

contained in Table 12.



bj ective 5.0 Record, Analyze and Report Fish Health Mnitoring and Rel ated
Dat a.

Currently, monthly nonitoring data and specific pathogen testing
informati on has been entered into a dbase I|I1l+ database. The flow

and density data has been entered into Lotus |-2-3 worksheets for
each facility.

bjective 6.0 Estimate the Project's Benefits.

Task 6.1.1 Severity of Pathogens and Mrtality Caused.

Conpl eted in 1986 annual report (Gearheard et al, 1987).

Task 6.1.2 Total Nunber and Percent Loss of Each Lifestage of Fish Species.

Lot Production Mortalities

Lot production data from WDW hatchery reports were entered into a
Lotus |-2-3 worksheet. Calculations were nmade that include total
nunber of fish and percentage |oss for each facility.

The average egg nortality for the 1988 broodyear was 13.7% with a
range of 5.4% at Chelan hatchery to 33% at Beaver Creek hatchery.
The average fry nortality for the 1988 broodyear was 15.1% with a
range of 0.9% at Skanania hatchery to 39.6% at Beaver Creek

hat chery. The resulting egg and fry nortality yielded an overall
average nortality fromegg to snolt of 39.1%

A summary of the egg and fry nortality for the 1988 broodyear is
contained in Table 13.

Adult Prespawning Mortalities.

Adult prespawning nortality data from WDW hatchery reports were
entered into a Lotus |-2-3 worksheet and are reported in Table 14.

Task 6.1.3 Nunber and Causative Agents of Epizootics, Type and Ampunt of
Medi cation Used

Di sease outbreaks causing significant nortality occurred at three
WDW Col unbi a Basin hatcheries between July 1, 1987 and June 30,

1989. \Wen possible, epizootics were treated with nedication (Table
15).



Task 6.1.4 Feed Conversion

Data from WDW hatchery reports were entered into a Lotus |-2-3
wor ksheet. Calculations reflect total pounds of feed fed versus
total pounds of fish produced or, i.e. feed conversion (Table 16).

Task 6.1.5 Total Survival of Snpblts to Adults from | ndex Hatcheries

Work has not been conpleted on this task at this tine.
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Table 2. List of "Index" Hatcheries, Species and Stocks in which
Organosonatic Analysis was perforned.

Hat chery Speci es St ock

CowWitz Sunmer St eel head Cowitz
CowWitz Wnter Steel head Cowitz
CowWitz Sea- Run Cutt hr oat CowWitz
Vells Sunmmer St eel head Vells

Table 3. Oganosomatic Index Results. Average Values, by Species and Stock,
for Measured Paraneters: Length, Wight, Condition Factor and
Hematocrit with Standard Deviation.

Length Wi ght Cond
Hat chery Species (nmm SD (gm sD Fact HCT SD
Cowl itz SS 162 16.8 42.5 15.2 0. 69 37.0
Cowl itz SwW 154 14.8 36.4 11.9 0.58 44.8
Cowl itz SWlate) 163 12.7 45. 6 10.5 0.76 45. 2
Cowl itz CT 173 26.7 56. 1 21.2 1.03 39.1
Vel ls SS 198 16.7 72.7 19.1 0.94 57.0 6.7



Tabl e 4.

Val ues of Percentage of Popul ation by Species/ Stock/Hatchery of

I ndi vidual Organs.
Wnter Steelhead(late)/Cowlitz/Cowlitz

Score Fat Spl een H nd Gut Ki dney Li ver Glls
0 2% 30% 95% 100% 28% 100%
1 12% 70% 0% 0% 72%
2 45% 0% 0%
3 40% 5% 0%
4 2% 0%
5 0% 0%

Wnter Steel head/Cowlitz/Cowitz
0 53% 53% 35% 58% 35% 84%
1 40% 28% 47% 2% 50% 16%
2 6% 15% 18% 33% 2% 0%
3 0% 3% 0% 2% 2% 0%
4 0% 0% 0% 5% 7% 0%
5 0% 0% 0% 0% 3% 0%

Summer  Steel head/Cowitz/CowWitz
0 48% 17% 47% 98% 27% 88%
1 30% 48% 33% 2% 70% 12%
2 20% 3% 0% 0% 0%
3 0% 0% 0% 0% 0%
4 0% 0% 0% 0% 0%
5 0% 0% 0% 0% 0%

Sea-Run Cutthroat/Cowlitz/Cowitz
0 2% 55% 77% 98% 15% 82%
1 15% 45% 22% 2% 83% 18%
2 28% % 0% 0% 2% 0%
3 47% 2 0% 0% 0%
4 8%
5
Sunmer St eel head/ Vel | s/ Vel | s

0 0% 100% 100% 100% 100% 100%
1 3% 0% 0% 0% 0% 0%
2 37% 0% 0% 0% 0% 0%
3 58% 0% 0% 0% 0% 0%
4 2% 0% 0% 0% 0% 0%
5 0% 0% 0% 0% 0% 0%

A score of 0 = a normal condition with abnornality increasing nunerically to 5
with the exception of fat values, where 2-3 is a desirable val ue.

10



Tabl e 5. Results of Viral Assays: 1989-90 Broodstock.
Hat chery Speci es St ock | PNV | HNV El BS( % pos)
Beaver Creek W Steel head El ochonan neg neg 0
Beaver Creek SR Cutthroat El ochonan neg neg 0
Chel an S. Steel head Ri ngol d neg neg 0
Cow itz S. Steel head Cowl itz neg pos 0
Cow itz W St eel head Cow itz neg pos 0
Cowitz W (late)

St eel head Cow itz neg pos 0
Cowmitz SR Cutt hroat Cowlitz neg pos 0
Lyons Ferry S. Steel head Lyons Ferry neg pos 0
Skanani a S. Steel head Skamani a neg pos 0
Skanani a W Steel head Washougal neg pos 0
Skamani a SR Cutt hroat Washougal neg pos 0
Wl ls S. Steel head Vells neg neg 5
Yaki ma S. Steel head Yaki ma neg neg 0
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Table 6. Results of Viral Assays: 1989 Snolts.
Locati on Speci es St ock | PNV THNV El BS( % pos)
Al der Cr. Pond Not Stocked
Beaver Cr. S. Steel head Skanani a neg neg 0
Beaver Cr. W St eel head El ochoman neg neg 0
Beaver Cr. SR Cutthroat El ochoman neg neg 3
Chel an S. Steel head Vells neg neg 0
Cottonwood Pond S. Steel head Vil | owa neg neg 0
Coweeman Pond W Steel head El ochoman neg neg 0
Coweerman Pond W Steel head El ochoman neg neg 0
Cowitz S. Steel head Cowitz neg neg 0
Cowitz W St eel head Cowitz neg neg 0
Cowlitz S. (late)

St eel head Cowlitz neg neg 0
Cowlitz SR Cutthroat Cowlitz neg neg 0
Curl Lake S. Steel head L. Ferry neg neg 0
Dayt on Pond S. Steel head L. Ferry neg neg 0
CGobar Pond SI'W St eel head Skamani a/

El ochoman neg neg 0

Lyons Ferry S. Steel head L. Ferry neg neg 0
Merwin Net Pen S. Steel head Skanani a neg neg 0
Nel son Springs S. Steel head Yaki ma neg neg 0
Ri ngol d Pond S. Steel head Ri ngol d neg neg 0
Skamani a S. Steel head Skamani a neg neg 0
Skamani a W St eel head Washougal neg neg 0
Skamani a SR Cutt hroat Washougal neg neg 0
So. Toutle Trap W Steel head Toutl e neg neg 0
Turtle Rock S. Steel head Ri ngol d neg neg 0
Vancouver S. Steel head Skamani a neg neg 0
Vells S. Steel head Vells neg neg 0
Yaki ma S. Steel head Yaki ma neg neg 0

NS = Not Sanpled

12



Table 7. Analysis for Viral Pathogens: 1990 Snolts
Location Speci es St ock | PNV | HNV EIBS(%Zpos)
Beaver Cr. S. Steel head Skanani a neg neg 0
Beaver Cr. W Steel head El ochonman neg neg 0
Beaver Cr. SR Cutt hroat El ochoman neg neg 5
Chel an S. Steel head Vel |'s neg neg 2
Cottonwood Pond S. Steel head Val | owa neg neg 0
Upper Coweenan S. Steel head El ochoman neg neg 0

Pond Sr Cutthroat El ochoman neg neg 0
Lower Coweeman W Steel head El ochonan neg neg 0

Pond SR Cutthroat El ochonman neg neg 0
CowWitz S. Steel head CoWitz neg neg 0
Cow itz W St eel head Cowitz neg pos 2
Cowitz W (late)

St eel head Cow itz neg neg 0

Cowlitz SR Cutthroat Cowlitz neg neg 0
Curl Lake S. Steel head Pahsi ner oi neg neg 0
Dayt on Pond S. Steel head L. Ferry neg neg 0
East Bank S. Steel head Vel |'s neg neg 2
Gobar Pond SIW Steelhead El ochoman neg neg 0
Lyons Ferry S. Steel head Pahsi nor oi neg neg 0
Merwin Net Pen W St eel head El ochoman neg neg 0
Nel son Springs S. Steel head Yaki nma neg neg 0
Ri ngol d Pond S. Steel head Ri ngol d neg neg 3
Ni |l e Pond S. Steel head Yaki ma neg neg 0
Skamani a S. Steel head Skamani a neg pos 0
Skamani a S. Steel head VWashougal neg pos 0
Skamani a SR Cutthroat Washougal neg pos 0
so. Toutle Trap S. Steel head Skamani a neg neg 0
Vancouver S. Steel head Skamani a neg neg 0
Vel l's S. Steel head Vel l's neg neg 0
Yaki ma S. Steel head Yaki ma neg neg 0

13



Table 8.

Results of Renibacterium sal moni narum assays: 1989-90 Broodst ock.

Hat chery Speci es St ock Resul t
Beaver Creek W St eel head El ochoman 0/60 = 0% pos
Beaver Creek SR Cutthroat El ochoman 1/60 = 2% pos
Chel an S. Steel head Ri ngol d 0/60 0% pos
Cowlitz S. Steel head Cowlitz 1/60 = 2% pos
Cowlitz W St eel head Cowlitz 0/60 = 0% pos
Cow itz W (late)

St eel head Cowlitz 0/60 = 0% pos
Cow itz SR Cutthroat Cow itz 0/60 = 0% pos
Lyons Ferry S. Steel head Lyons Ferry 0/60 = 0% pos
Skamani a S. Steel head Washougal 0/60 = 0% pos
Skamani a W St eel head Washougal 0/60 = 0% pos
Skamani a SR Cutthroat Washougal 0/60 = 0% pos
Vel ls S. Steel head Vel ls 0/60 = 0% pos
Yaki ma S. Steel head Yaki ma 0/12 = 0% pos

14



Tabl e 9. Results of Renibacterium sal noni narum assays: 1989 Snolts.
Locati on Speci es St ock Resul t
Al der Cr. Pond Not St ocked
Beaver Cr. S. Steel head Skanmani a 0/60 = 0% pos
Beaver Cr. W St eel head El ochoman 0/60 = 0% pos
Beaver Cr. SR Cutt hroat El ochoman 0/60 = 0% pos
Chel an S. Steel head Vells 0/60 = 0% pos
Cot t onwood Pond S. Steel head Vil | owa 0/60 = 0% pos
Coweeman Pond W St eel head El ochoman 0/60 = 0% pos
Coweenman Pond SR Cutt hroat El ochoman 1/60 = 2% pos
Cowitz S. Steel head Cowitz 0/60 = 0% pos
Cowitz W St eel head Cowitz 0/60 = 0% pos
Cowitz W (late)

St eel head Cowitz 0/60 = 0% pos
Cowm itz SR Cutthroat Cowlitz 0/60 = 0% pos
Curl Lake S. Steel head L. Ferry 0/60 = 0% pos
Dayt on Pond S. Steel head L. Ferry 0/60 = 0% pos
Gobar Pond S/'W St eel head Skamani a/

El ochoman 0/60 = 0% pos

Lyons Ferry S. Steel head L. Ferry 0/60 = 0% pos
Merwi n Net Pen S. Steel head Skanani a 0/60 = 0% pos
Nel son Springs S. Steel head Yaki ma 0/60 = 0% pos
Ri ngol d Pond S. Steel head Ri ngol d 0/60 = 0% pos
Skamani a S. Steel head Skanmani a 0/60 = 0% pos
Skamani a W St eel head Washougal 0/60 = 0% pos
Sksnani a SR Cutt hroat Washougal 0/60 = 0% pos
Turtl e Rock S. Steel head Ri ngol d 0/60 = 0% pos
Vancouver S. Steel head Skanmani a 0/60 = 0% pos
Vel ls S. Steel head Vel l's 1/60 = 2% pos
Yaki ma S. Steel head Yaki nma 0/60 = 0% pos



Table 10. Analysis of Sanples for Myxobolus cerebralis

Ri ver
Locati on Dr ai nage Speci es/ St ock Dat e Resul t
Beaver Creek SR Cutt hroat El ochoman Q60 = 0% pos
Cowitz SR Cutt hroat Cowitz Q60 = 0% pos

Table 11. Density and Fl ow | ndexes for 1988 Broodyear Fish reared at VWDW

facilities.

Pond Water Dens. Index Ib/ft3/in Flow Index Ib/gpmin
Location Speci es Stock BY Type Tenp. Avg. Mn. Max. Avg. M n. Max.
Lyons Ferry ss  \all owa 88 RP 51-53 0.01 0.01 0.02 0. 87 1.22 4.52
Lyons Ferry SS Lyons F. 88 RP 51-53 0.01 0.00 0.02 1.02 1.66 3.21
Ri ngol d ss Ringold 88 RP 52-59 0.02 0.02 0.12 0. 65 0.28 1.32
Lyons Ferry ss Lyons F. 87 RP 52 0.01 0.00 0.02 0.90 0.34 1.49
Lyons Ferry SS Lyons F. 87 R 48-54 0.10 0.04 0.16 0.66 0.37 1.38
Col umbi a Basin SS Ringold 87 R 58 0.22 0.17 0.29 0.79 0. 62 1.04
Lyons Ferry SS Wllowa 87 R 50-54 0. 06 0.03 0.08 0.39 0.15 0.58
Turtle Rock SS Ringold 87 R  37-47 0.13 0.12 0.14 1.05 0.99 1.11
Chel an ss Wells 87 R 54-56 0.16  0.09 0.29 1.12 0.53 2.94
Chel an ss Ringold 87 R 54-56 0.15 0.05 0.27 0.88 0.33 1.54
Nel son Springs SS Yakim 87 R 49-51 0.31 0.24 0. 37 1.41 1.37 1.51
Naches ss  Yaki ma 87 R 52-59 0.36 0.10 0.59 1.39 0.85 1.90
Col unbia Basin SS Skanmania 87 R  58-60 0.19 0. 06 0.30 0.70 0.22 1.06
Vel l's ss Wells 87 R 52-53 0.21 0.08 0.41 1.08 0.41 1.98
Yaki na ss  Yaki ma 87 C 52-58 0.11 0.03 0.19 2.55 0.67 4.49
ss = Summer steel head RP = Rearing pond

R = Raceway
C = Circular
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Table 12. Density and Flow I ndexes for 1988 Broodyear Fish reared at WDWfacilities.

Pond Water Dens. Index Ib/ft3/in Flow Index |b/gpmin

Location Speci es Stock BY Type Tenp. Avg. M n. MBx. Avg. M n. Max.
Lyons Ferry Ss Willowa 88 RP 51-53 0.01 0.01 0.02 0.87 0.32 1.22
Lyons Ferry Ss Lyons F. 88 RP 51-53 0.01 0.00 0.02 1.02 0.18 1.66
Ri ngol d Ss Ringold 88 RP 52-59 0.02 0.01 0. 02 2.12 1.12 3.25
Vel ls Ss Wells 88 RP 38-58 0.01 0.01 0.02 1.64 0.94 221
Chel an Ss Wlls 88 R 54-56 0.12 0.03 0.24 0.92 0.22 1.95
Colunbia Basin SS Ringold 88 R 59  0.17 0.13 0.27 0.61 0.45 0.96
Colunbia Basin Ss Lyons F. 88 R 58-59 0.14 0.14 0.15 0.51  0.49 0.53
Colunbia Basin ss Skamania 88 R 59 0.11 0.02 0.19 0.39 0.06 0.68
Lyons Ferry ss Willowa 83 R 53 0.10 0.06 0.16 0.81 0.56 1.61
Lyons Ferry Ss Lyons F. 88 R 52-53 0.11 0.04 0.21 0.90 0.44 1.41
Naches SS Yaki ma 88 R 46-58 0.32 0.13 0.53 1.09 0.51 2.10
Nel son Springs SS Yakinam 88 R 50 0.28 0.25 0.32 1.08 0.94 1.22
Turtle Rock SS Ringold 88 R 36-53 0.10 0.09 0.11 0.79 0. 67 0.83
Vel l's S wlls 88 R 53 0.12 0.09 0.15 0.59 0.46 0.72
Yaki na SS Yakim 88 ¢ 50-58 0.12 0.06 0.18 2.23 0.95 3.08
Ss= Summer St eel head RP = Rearing Pond
R = Raceway

C=Crcular
Fl ow and Density |ndex Wrksheet

Pond Water Dens. Index Ib/ft3/in Flow Index |b/gpnin

Location Speci es Stock BY Type Tenp. Avg. Mn. Max. Avg. M n. Max.
Skanani a SCT El ochonan 88 R 40-57 0.21 0. 02 0.35 1.11 0.11 1.87
SW El ochonan 88 R 40-57 0.23 0. 07 0.35 1.21 0. 37 1.89
ss  Washougal 88 R  40-57 0.21 0. 07 0. 38 1.01 0.33 1.48

Vancouver SS  Washougal 88 RP  49-53 0.01 1.76
Cowitz LSW Cowitz 88 R  48-51 0.14 0.10 0. 22 1.31 0.57 2.16
SCT Cowitz 88 R  48-51 0.08 0. 07 0.15 0.99 0.02 1.95
SS Cowitz 88 R  48-53 0.08 0.01 0.17 0.74 0.05 1.75
SW Cowlitz 88 R 48-54 0.11 0.01 0.26 0.56 0.35 1.37
SW Cowlitz 88 RP  48-55 - 1.80 1.29 3.03
Beaver Cr. SS  Washougal 88 R  44-58 0.18 0.06 0.26 1.28 0.34 3.92
SCT El ochoman 88 R  44-58 0.18 0.01 0.31 1.19 0.31 2.07
SW  El ochonan 88 R 44-58 0.23 0. 07 0. 39 1.00 0.44 1.84
El ochoman 88 RP  44-52 1.49 0. 88 2.03
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Table 13

Sunmary of Egg and Fry nortality for the 1988 Broodyear

Tot a
No. %

Mort.

60, 000 15.

96, 500 39.

34, 900 11,

226, 500 24.

97,800 19.

at WDW Colunbia River facilities
Starting Egg Mort.

Hat chery Speci es/ Stock  No. No. %
Chel an 1) SS/ Vel l's 387, 900 21,100 5.4
Chel an/ 1)

Turtle Rock SS/Ringold 244, 800 72,900 29.8
Col . Basi n/

Ringold 2) SS/ Ri ngol d 298, 200

Lyons Ferry SS/ Lyons F. 941, 800 114,700 12.2

1) SS/ Wl | owa 503, 000 23,600 4.7

Naches/

Nel son Spgs. SS/ Yaki na
Vel l's SS/ Vel l's 1,806,300 448,100 24.8

Fry Mort

No. %
38,900 10.6
23,600 13.7
34,900 11.7
111,800 13.5
74,200 15.5
79,900 6.8

557,900 29.

1. Received as eyed eggs
2. Received as fry

Adult prespawning nortalities.
Adul t
Lotus |-2-2-3 worksheet

percentage |loss for

Cal cul ati ons were nmde t hat

each broodstock hatchery.
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i ncl udes total

prespawning nortality data from WDW hatchery reports were entered into a
nurmber and



Table 14. Sunmary of Prespawning Mortality for the 1988-89 Broodst ock.

Mortality

Hat chery Speci es/ St ock No. Trapped No. %
Beaver Creek SW El ochoman 1, 085 NA

CT/ El ochoman 493 NA
Chel an SS/ Ri ngol d 140 2 1.4
Cowm itz SS/ Cow itz 1,313 NA

SWCow itz 3,237 (1) NA

CT/Cow itz 465 NA
Lyons Ferry SS/ Lyons Ferry 1,239 28 2.3%
Skamani a SS/ Skamani a 19, 497 56 2.8%
Well's SS/ el |'s 653
Yaki ma SS/ Yaki ma 157 9 5.7

NA = Not Avail able

(1) This figure includes both run times of w nter steel head broodfish.
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Tabl e 15. Sunmary of Epizootics at WDW Col unbi a Basin Rearing Facilities;
July 1, 1989 to June 30, 1990.

Mortality Medi cat i on

Hat chery Dat e Species Disease No. % Type
Cowitz Chronic SS Ceratonyxosis 153, 000 26% None

Chronic SW Cer atonyxosis 788, 000 41% None
Lyons Ferry 7/ 89 SS | HN 291, 000 100% None
Skamani a 7/ 89 SW | HN 56, 000 100% None

4/ 90 SwW | HN 167, 000 63% None

4/ 90 SS [ HN 156, 400 48% None
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Table 16. Feed Conversion Rates at WDW Col unbi a Basin Rearing Facilities for
the 1987 Broodyear.

Conver si on
Facilities Speci es/ St ock Rat e
Beaver Creek SS/ Skamani a 1.38
SW El ochonan 1.15
CT/ El ochoman 1.22
Chel an SS/Ivel s 1.14
Chelan - Turtle Rock SS/I'M xed 1.12
Col umbi a Basin - Ringold SS/'M xed 1. 47
Cowlitz SS/Cowl itz 1.95
SWCow itz 2.10
SWlate)/Cowitz
CT/Cowlitz 1.41
Lyons Ferry SS/ Lyons Ferry 1.11
SS/Val | owa 1.47
Naches - Nel son Springs SS/ Yaki ma 1.53
Skamani a SS/ Skamani a 1.24
SW Washougal 1.24
CT/ Washougal 1.24
Vancouver SS/ Skamani a 0.90
Vells SS/ Vel |'s 1.45
Yaki ma SS/ Yaki ma 1.00
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WDW - 1989 BROODSTOCK RESULTS

Renibacterium salmoninarum SURVEYS

SW SC SS ss ws WSL sC
HATCHERIES

BC = Beaver Ck. Hatchery
CH = Chelan Hatchery

CO = Cowlitz Hatchery

LF = Lyons Ferry Hatchery
SK = Skamania Hatchery

WE = Wells Hatchery

YA = Yakima Hatchery
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BC} BC  CH' CO° CO" CO° Co- LF SK- SK* SK- WE ' YA '

SS Sss SW SC ss ss
SPECIES
SW = Steelhead Winters
SC = Searun Cutthroat
SS = Summer Steelhead
SWL = Steelhead Winter - Late Timing



